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3aueMm
cnosnib30oBaTb XXUAKOEe Maco

OcHoOBHbIe NNIOChI Nepes KOHCUCTEHTHbIN CMAa3KoM

1. YBennumnBaeM CKOpPOCTHOU QOAKTOP.
2. Macrno Bcerga obHoBnAaeTcAa U He HakKarnMBaeT NPOAYKTbl MU3HOCA ﬂ
3. He co3paeT NoBbIlWEHHbIN KOO DULIMEHT TPEHUS
4. [lononmHnUTEeNbHbIN OTBOA TEMNJ1a

OaoHO 3 CaMbiX Ba>XHbIX.

(i

5. MOXHO MOCTOAHHO paboTaTbh B BEPXHEM AMAMNA30HE CKOPOCTEMN
wnmHaena 6e3 oCTaHOBOK.

l
I

[Mpn paboTe Ha KOHCUCTEHTHbLIN CMa3kKe peKkoMeHayeTca rnocne 3-4
YyacoB paboTbl B BbLICOKOM CKOPOCTHOM JAuana3oHe Heobxoaum (
nepepbiB HA 5 MUHYT Ha paboTy co ckopocTbio 500 06/MUH. IDTO '

HY>XHO 4YTO6bl KOHCUCTEHTHAsA CMa3Ka OMATb PaBHOMEPHO

‘pacnpefenvnach v NOAWMUMHUKA He NeperpeBasnmcb. i
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CkKopocTb Bbille U pecypc 6onbLue
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Kakue BapuaHTbl 6biBaloT
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Kakue BapuaHTbl 6biBaloT

MacnsaHasa BaHHa WU NOCTOAHHbIU NPOSINB

CyTb u orpaHuveHus ! l

3anueBaeM 605blUOEe KOJIMYEeCTBO Macsia, BCe CMa3biBAaETCHA XOpPOLOo, S|V | A | S —

pacxon Macsia oYveHb 60MbLION, Macsio OTCTAaMBAOT U PUNBTPYIOT U
OMATb UCMOSb3YIOT.

[Mpu TakOM MeToAe Masfio He [OCTATOMHO YMCTOE - 3TO MJI0XO. 6 a[
Tak>ke Mpu BbICOKNX CKOPOCTAX €CTb PUCK rmapoyaapa. — it =

MeToa xopouw rnpn HN3KMNX CKOPOCTAX NMpnMMeHeH1A. B \ {
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Kakue BapuaHTbl 6biBaloT
Bripbick yepe3 dpopCyHKY

v
CyTb U orpaHuveHus i

YcTaHoBMeHa perynupyemasa doopcyHKa, KOTopasa ocyuiecTBnsaer
BMPbICK Macna.

CroXHOo peryjimpoBatb KOJIMYMECTBO TMoA4aBae€eMOro Maclijia 1" Tnpu
N36bITOMHOM KOJNIMYecTBe eCTb PUCK BCrNeHnBaHA MacClla
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Kakue BapuaHTbl 6biBaloT

CyTb 1 OrpaHNYeHUSA

52499 9P 93

CaMbil cOBpeMeHHbIN MeToh C TOYeYyHOW Mogaven MnoTokKa BO3AayXa
CMELLEeHHOro ¢ Macrsriom.

KonnyecTtBo Macna TOYHO perynmpyeTtcs U nogaeTca B MUHUMArbHO
HeobxoanMMoM obbeMe.

[py TakoM MeToAe pacxod Macra He 605bLlUIoW, MAaCio UCMNOSb3yeTcH — ‘”“
BCerga HOBOE, CKOPOCTU paboTbl MOALWIMMHUKA- MAKCUMaribHble, HET @
pyCKa ruapoyaapa U BCMEHMBAHUA, a OXfaXAeHue MNpoUuCXoauT -
NpoOMacieHHbIM BO34YXOM. N 25 @ T
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Kakue BapuaHTbl 6biBaloT

OnucaHue

Metering unit

Tak Kak MeToA caMbll COBpeMeHHbIN, OH 6oriee pacnpocTpaHeH B
LUIANHAENbHbIX Y3raxX.

E
]

0,5to 10 m Helical coil
Ero Mbl 1 paccMoTpuM 6onee noapo6bHo.
Oil + air line
> - i 4 Nozzle
Kak 3To paboTaeT, M cCaMoOe BaXXHOe - KaKoe KOfin4yecTBO Macha J——
Heo6X04ANMO. \J
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CKOJIbKO HY>)KHO Macra
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CKOJIbKO HY>)XKHO Macra
[lpoBepka u pacueTbl

Hactpounka

CuncteMbl nopayn Macria Ha CTaHKe YyXe HacCTpOeHbl U
Npoun3BoauUTENb peKoOMeHAyeT HUYero He TporaTb.
TakaAa pekoMeHAauUMA Bbi3BaHa TeM, YTO Mpou3BOAUTENDb CYUYUTaET
rnornb3oBaTeria HEKOMMETEHTHbIM B 3TOM BOrMpoOcCe.

[NlocTapaeMca pa3obpaTbCcA B BOMpoce U MpeasiodXMM HECKOSIbKO
Crocob60B CaMOKOHTPOSA.

Y Hac ecTb 2 MarucTpanu: Bo3AyLlHasd U MacndaHas. Bo3ayx
nopaeTca MOCTOAHHO, Macrio MoJaeTca NepuoauYecKn BMPbICKOM,
AaribLie 3T MarmcTpanuv CoeamMHAIOTCA U CMELLUNBAIOTCH, MOTOM UaeT
MacrioHakKonuTenbHaa crnunparb, a Mnocrie Hee YyXe TpybkKa K
NoALWUNMHUKY.
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mixing valve

@
O,

helical coil

05to10m

oil+air line

nozzle '

CxeMa paboTbl cucTeMbl «<MacCJi0-BO3AYX>
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CKOJIbKO HY>)XKHO Macra
OcHOBHOE€, YTO HY>)KHO 3HaTb

Bo3ayx

Bo3ayx nogaetca NOCTOAHHO.
HaBneHnem ot 0,6 Ao 2 aT™m

Pacxoa Ha ogHy nuHuio byaet NnpuMepHoO
oT 6 po 9 M"3/yac.
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dB

Q-1=
100

where

Q = oil flow rate [mm3/h]

B = bearing width [mm]

d = bearing bore diameter [mm]

d,, = bearing mean diameter [mm]|
=0,5(d + D)

q = factor

= 1 to 2 for cylindrical roller bearings
= 2 to 5 for double direction anqular
contact thrust ball bearings

Macno

Macno nopaeTcsa uMKNmMYecku, pas B 3-10 MUHYT.

O6beM Macna 3aBUCUT OT pa3Mepa NOoALUUNMHUKa U
ero Tuna (POSIMKOBbIN MM LIAPUKOBbIN) U

cunTaeTcsa no coopmyrne:

Q=wxdxB [MM"3/yac]

W - nonpaBouHbin KoadodoumumeHT, ot 0.01 go 0,05
/0.01-0.02 anf WapuKoBbIX U

0.03-0.05 ana ponukoBbIx/

d - BHyTpEeHHUN ANaMeTp MOALLUUMHUKA B MM

B - WnpuvHa NoaLWnnHUKa B MM.

PonukoBble noawmnnHUKM 6ornee HyBCTBUTEJIbHDbI K

nepepacxoay mMacna.

CMa3biBaHMe NOALUMIMTHUKOB MacCJ/iIOM

MacnaHbIN HAKONMUTEeNb

MacnaHbl1 HakKonuTernb LOJMKEH COoCToATb M3 5
BUATKOB.

B HeM pornxHO 6biTb 3aMeTHO BUAHO ABUXEHMEe
Macra no Tpy6éke.

NMpnMepHO Kaxkable 2 ceKyHAbl B TPybke AOMXKHbI
NPOXoAUTb 2 Karsin Ha pacCTosHUU NpuUMepHo 15

MM Apyr OT Apyra.
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PekoMeHaAaUUH
1o akcnnyaTauum

A OnNTUManbHbIN YPOBEHb
Macro-Bo3ayxa

—» | -

TpeHue B NoawmMnHUKe

N

Ba>xkHble MOMEHTDI a R

[locre MpPOCTOEB LWMUHAENA HYXHO «MpoAYyTb» MachnfaHble
MarucTpanm u y6egutbCd, UTO B LWMNUMHAENb MNOCTynaeT BO34yX
BMecCTe C MacsioM.

[lpy nogave Macria U OTCYTCTBUU BpalleHUA LWNUHAena cneayer
10-15 MuMHYT BpawaTtb WNUHAENb Ha HU3KUX O60poTax, YUTOOLI T e t

nmuHee MacJio ywsiio 1 He 6bi1n10 rmapoyaapa. i . TeMnepaTtypa
: B MNOAWMUMNHUKE

npOBepFlTb HamMnoJIHEHHOCTb 6akKa C MacfioM U BbIMNOSIHATDb
TpGGOBaHVIFI K KaYeCTBY MacCJia N MalrmMcTtpasiaMm.

>

KonuyecTteo nogavum Macna

BoT TYyT eCTb MaMATKa.
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https://cloud.mail.ru/public/LmX7/sZyQZfDKE

TabrinuHblie AaHHbIE

Pacwuvpan 3HaHUA

bonee petanbHO O KoMMYecTBax U 3aBUCUMOCTHAX TeMnepatyp,
TPeHUd, pecypce OT KoJim4vectBa MacCjla MOXHO TMNMOCMOTPpETb B
KaTajriorax nogumrnHMKoOB

A o npuHUUNe paboTbl CUCTEMbI MACSI0O-BO34YyX Y Npon3BoAUTENEN
Taknx cuctem: Vogel, SKF, ILC.
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Oil+Air Systems

chains, assembly processes

for the lubrication of spindles, linear guides, rack pinions,

Principles of bearing selection and application

Oil-air

QOil-air lubrication systems are appropriate for
high-precision applications with very high
operating speeds and requisite low operating
temperatures. For information about the SKF
Qil+Air lubrication systems, refer to the prod-
uct information available online at skf.com/

Fig. 1 N -

mixing valve

@
@

05t010 m

oil+air line

\.

)il

helical coil

nozzle '

J

Better machining

performance due to better speed characteris-
tics (up to some 2200000 mm x rpm in the
case of rolling bearings).

Higher reliability due to clean bearings:
continuous supply of fresh lubricant in the
right amounts; system-related sealing air
protects bearings from outside contamination.

CMa3sbiBaHUe NOALLUMUMHUKOB MACJiOM

Less lubricant

As much as necessary, as little as possible —
for more safety and environmental hygiene;
metered quantities for each friction point to
meet the precise need, but some 90% less
consumption compared with oil-mist lubrica-
tion; no mist, clean air to breath; no repack
period compared with grease lubrication.

Functional principle and application

Oil+air lubrication is minimal quantity meter-
ing. A drop of oil is pulled apart in streaks by
a current of air in a narrow tube. It is then

transported in the direction of the lube point
(Fig. 1). The bearing is continuously supplied
with fine droplets of oil from the outlet noz-
zle. The carrier air leaves the bearing nearly
free of oil.

The main applications are found in the field
of mechanical engineering, where high
demands are made on defined lubrication:
assurance of high efficiency with low wear
and long service life, especially in the case of
tool spindles.

sidered to be environmentally safe, provided
that any residual used oil is disposed of
correctly.

For bearings used in sets, each bearing
should be supplied by a separate injector. Most
designs include special spacers that incorpor-
ate the oil nozzles.

Guideline values for the oil quantity to be
supplied to an angular contact ball bearing for
high-speed operation can be obtained from

Q=13d,

Guideline values for the oil quantity to be sup-
plied to a cylindrical roller bearing or double
direction angular contact thrust ball bearing
can be obtained from

q-4dB
100
where

Q = oil flow rate [mm3/h]

B = bearing width [mm|]

d = bearing bore diameter [mm]

d,,, = bearing mean diameter [mm|]
=0,5(d+D)

q = factor
=1 to 2 for cylindrical roller bearings
= 2to 5 for double direction angular

contact thrust ball bearings

Individual testing is, however, always recom-
mended in order to optimize the conditions.

Fig. 45
Metering unit
0,5t0 10 m Helical coil
Oil + air line
e ——— Nozzle
—_—
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Makcum KaHanvH
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